The effects of dexmedetomidine, an alpha 2 agonist, on learning and memory, assessed using passive avoidance and water maze tasks in rats.
The effects of dexmedetomidine, a specific and potent alpha 2 agonist, on the performance of rats in passive avoidance and water maze tasks were studied. Pre-training administration of subanaesthetic dose (9.0 micrograms/kg) of dexmedetomidine impaired the retention of the passive avoidance task (assessed 24 hr after training) but it did not affect the training of this task. Smaller doses (0.3, 0.9 and 3.0 micrograms/kg) did not affect the training or retention of this aversively motivated task. On the other hand, pre-training administration of 0.3 and 0.9 microgram/kg dexmedetomidine impaired the acquisition of the water maze task, whereas larger doses (3.0 and 9.0 micrograms/kg) had no significant effect on spatial learning. Pre-training administration of dexmedetomidine (0.3-9.0 micrograms/kg) increased swimming speed in rats. Only a large dose (300 micrograms/kg) of dexmedetomidine, administered immediately after training, impaired the retention of the passive avoidance task and the acquisition of the water maze task. These data agree with previous findings that pharmacological manipulation of the noradrenergic system affects the retention of aversively-motivated (passive avoidance) tasks. The present results suggest that the dose-response curve of dexmedetomidine for impairment of learning/memory differs between the passive avoidance and water maze tasks.